SPECIFICATION 
SOLID POLYMERIC LUBRICANT COMPOSITION AND POLYMERIC 
LUBRICANT PACKED ROLLING BEARING 

BACKGROUND OF THE INVENTION 

The present Invention relates to a solid polymeric lu- 
bricant composition or a so-called polymeric lubricant 
which is obtained by mixing a polymer with lubricating oil 
or grease and solidifying the mixture, and also to a poly- 
meric lubricant packed rolling bearing in which such a 
polymeric lubricant is packed in a space between an inner 
race, an outer race, and rolling elements. 

In a rolling bearing, in order to Improve the lubric- 
ity between an inner raceway surface and rolling elements, 
or an outer raceway surface and the rolling elements, usu- 
ally, lubricating oil is supplied into or grease is packed 
in an annular space between an inner race and an outer race. 

In order to supply lubricating oil or seal grease in such 
a space between the inner race and the outer race, or to 
prevent water, a foreign material, or the like from enter- 
ing from the outside into the space, a contact type seal, a 
labyrinth seal, or the like is used so as to hermetically 
seal or Isolate from the outside the space between the in- 
ner race and the outer race. 

When a rolling bearing such as a self -aligning rolling 
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bearing in which one raceway surface configured by a 
spherical surface is formed on an outer race and two race- 
way surfaces are formed on an inner race is used under cer- 
tain conditions, however, there is a case where rolling 
5 elements rotate while being projected from the outer race- 
way surface. In such a case, when one of usual lubrication 
methods such as those described above is employed, there 
arises the possibility that lubricating oil or grease leaks 
out to the outside of the bearing, 
in 10 As one of count ermeasures against such a case, conven- 

tionally, a technique is employed in which a polymeric lu- 
bricant that is obtained by heating and solidifying a mix- 
ture of a synthetic resin, and lubricating oil or grease is 
packed in a space formed between an inner race and an outer 
15 race (for example, Japanese Patent Publication (Kokai) No. 
HEI6-50330). When a rolling bearing of the grease packed 
type is used as a rolling bearing to be placed at, for ex- 
ample, a high overhead location or an inner location of an 
apparatus, it is difficult to conduct lubrication mainte- 
20 nance such as grease additional injection. Also for such a 
purpose, therefore, a polymeric lubricant packed rolling 
bearing is often used. 

In such a polymeric lubricant packed rolling bearing, 
the lubricating oil or grease contained in the polymer is 
25 gradually released by rotation of the rolling bearing to 
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penetrate between the raceway surfaces of the Inner and 
outer races and the rolling elements, so that a satisfac- 
tory lubrication state can be maintained over a long term. 

Usually, a conventional polymeric lubricant is ob- 
5 tained by solidifying a mixture of an ultrahigh molecular 
weight polyethylene resin and lubricating oil or grease. 
Such a polymeric lubricant can be packed between inner and 
outer races of a rolling bearing in the following manner. 

O The mixture ±s heated and melted. The mixture in a molten 

O 

Hi! 10 state is filled into the space between the inner and outer 

y i 

'% races and the rolling elements by, for example, the injec- 

m 

% tion molding method. Thereafter, the mixture is cooled and 

O 

$& solidified. 

hi In such a conventional polymeric lubricant packed 

9 

^ 15 rolling bearing, when the base oil to be contained in the 
polymeric lubricant has a high viscosity, the rotational 
torque of the bearing is increased. When the raw material 
of the polymeric lubricant is filled into the bearing, 
moreover, the raw material hardly enters minute spaces, 
20 with the result that voids in which the polymeric lubricant 
is not formed remain. 

By contrast, when the viscosity of the base oil is set 
to be low, the above problems can be solved, but an oil 
film is insufficiently formed when the bearing is rotated, 
25 thereby causing a further problem in that seizure between 
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the raceway surfaces of the inner and outer races and the 
rolling elements easily occurs. 

SUMMARY OF THE INVENTION 
The invention has been conducted in view of these 
problems. It is an object of the invention to provide a 
solid polymeric lubricant composition which, when the com- 
position is packed in a polymeric lubricant packed rolling 



Q bearing, does not increase the rotational torque of the 

m 

Ml 10 bearing, and prevents voids from being formed when the com- 



position is packed in the bearing, and seizure from occur- 
ring when the rolling bearing is rotated, and also to pro- 
vide a polymeric lubricant packed rolling bearing in which 
such a solid polymeric lubricant composition is packed. 

15 m order to attain the object, the solid polymeric lu- 

bricant composition of the invention is a solid polymeric 
lubricant composition which is obtained by mixing a polymer 
with lubricating oil and solidifying the mixture, and char- 
acterized in that a kinematic viscosity of the lubricating 

20 oil is in a range of 10 to 200 mm 2 /s at 40°C, and an extreme 
pressure additive and/or an antiwear agent is blended with 
the lubricating oil (claim 1). 

In the solid polymeric lubricant composition of the 
invention, preferably, a blending ratio of the extreme 

2 5 pressure additive and/or the antiwear agent to the lubri- 
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eating oil is 0.5 to 10 wt% (claim 2). A more preferable 
range of the blending ratio is 2 to 5 wt%. 

The polymeric lubricant packed rolling bearing of the 
invention is a rolling bearing in which a plurality of 
5 rolling elements are rot at ably placed between an inner race 
and an outer race, and a polymeric lubricant which is ob- 
tained by mixing a polymer with lubricating oil or grease 
and heating and solidifying the mixture is packed in a 
space formed between the inner race and the outer race, and 
m 10 the rolling elements, and characterized in that the poly- 

m 

•C meric lubricant is a solid polymeric lubricant composition 

according to claim 1 or 2 (claim 3). 
jj^ In the invention, the viscosity of the lubricating oil 

% which is the base oil of the solid polymeric lubricant com- 

ry 

15 position obtained by mixing a polymer with lubricating oil 
and solidifying the mixture is lowered so that, when the 
composition is packed in a bearing, the rotational torque 
of the bearing is reduced, and voids are prevented from be- 
ing formed when the composition is packed and formed in the 

20 bearing, and seizure during rotation of the bearing is pre- 
vented from occurring, by blending an extreme pressure ad- 
ditive and/or an antiwear agent. 

Specifically, the kinematic viscosity of the lubricat- 
ing oil which is the base oil of a polymeric lubricant is 

25 set to be in a range of 10 to 200 mm 2 /s at 40°C, whereby. 
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when the composition is packed in a bearing , the rotational 
torque of the bearing can be sufficiently reduced, and, in 
a process of sealing and forming the composition in the 
bearing, the composition can be filled and packed without 
5 forming voids. In the case of lubricating oil of a kine- 
matic viscosity in such a range, there is the possibility 
that seizure may occur during rotation of the bearing. 
Such seizure can be suppressed by the extreme pressure ad- 
ditive and/or the antiwear agent blended with the lubricat- 
10 ing oil. 

P The blending ratio of the extreme pressure additive 

f 

® and/or the antiwear agent to the base oil is preferably set 

- to 0.5 to 10 wt% as in the invention set forth in claim 2. 

Sj When the blending ratio is smaller than 0.5 wt%, the effect 

Cxi 

m 15 of the additive is not sufficiently attained, and hence 
such a blending ratio is not preferable. When the blending 
ratio is larger than 10 wt%, the flow characteristic of the 
base oil such as the kinematic viscosity is adversely af- 
fected, and hence such a blending ratio is not preferable. 
20 As the lubricating oil which is used as the base oil 

of the solid polymeric lubricant composition of the inven- 
tion, any kind of oils including the whole of mineral oils, 
synthetic hydrocarbons, ether oils, ester oils, silicon 
oils, and fluorine oils can be used as far as the kinematic 
25 viscosity is in the above-mentioned range. As the extreme 
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pressure additive and/or the antiwear agent which is 
blended with the base oil, useful are any kind of extreme 
pressure additives and antiwear agents including: the whole 
of organometallic complexes such as Mo dithiocarbamate and 
5 Zn dithiophosphate; sulfur compounds such as diester sul- 
fide and benzyl sulfide; phosphor compounds such as tricre- 
syl phosphate and phosphate ester; and halogen compounds 
such as alkyl benzene chloride. 

In the polymeric lubricant packed rolling bearing of 

10 the invention set forth in claim 3 in which such a solid 

« 

polymeric lubricant composition is packed in a space formed 
between the inner race and the outer race, and the rolling 
elements, the low viscosity of the base oil of the poly- 
meric lubricant enables the rotational torque to be reduced, 
15 and improves the filling factor of the polymeric lubricant 
in the bearing, so that the life period of the bearing is 
prolonged, a function of preventing a foreign material from 
entering the bearing is Improved, and seizure hardly occurs. 

20 BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a section view of an embodiment of the in- 
vention taken parallel to the axis. 



25 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Hereinafter, an embodiment of the invention will be 
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described with reference to the accompanying drawing. 

Fig. 1 is a section view of an embodiment of the in- 
vention taken parallel to the axis. 

In the embodiment , the invention is applied to a self- 
5 aligning rolling bearing. Two raceway surfaces la and lb 
which are parallel to each other are formed on the outer 
periphery of an inner race 1 on both sides of a guiding 
flange lc, respectively. A drop-out preventing flange Id 
is formed on the outer side of each of the raceway surfaces 
10 la and lb. One raceway surface 2a configured by a spherical 
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surface Is formed on the Inner periphery of an outer race 2. 
|L In an annular space between the Inner race 1 and the 

•est:' 

111 outer race 2, a plurality of rollers (rolling elements) 3 

are placed along each of the two raceway surfaces la and lb 
15 of the inner race 1 so as to be rot at able with respect to 
both the raceway surface la or lb of the inner race 1, and 
the raceway surface 2a of the outer race 2 under the state 
where the rollers are held by a cage 4 with forming con- 
stant intervals therebetween in the circumferential direc- 
20 tion. 

A polymeric lubricant 5 is packed in gaps between the 
inner race 1 and the outer race 2, and the rollers 3. The 
polymeric lubricant 5 is obtained in the following manner. 
A raw material in which ultrahigh molecular weight polyeth- 
25 ylene is mixed with lubricating oil, and which is in a mol- 



ten state Is poured Into the gaps between the Inner race 1 
and the outer race 2, and the rollers 3 of the assembled 
self -aligning rolling bearing. Thereafter, the mixture Is 
cooled and solidified. 

The kinematic viscosity of the lubricating oil which 
is the base oil of the polymeric lubricant 5 Is lower than 
that of lubricating oil which is conventionally used as the 
base oil of a polymeric lubricant of this kind, and set to 
be in a range of 10 to 200 mm 2 /s (preferably, 100 to 160 
mm 2 /s). An extreme pressure additive and/or an antiwear 
agent is blended with the lubricating oil at a ratio in a 
range of 0.5 to 10 wt% (preferably, 2 to 5 wt%). 

In the above -described embodiment of the invention, 
when the raw material of the polymeric lubricant 5 in a 
heated and molten state is poured into the self -aligning 
rolling bearing and then cooled and solidified, the viscos- 
ity of the raw material in a molten state which is mixed 
with a polymer such as ultrahigh molecular weight polyeth- 
ylene Is lowered because the base oil has a low viscosity 
as described above, and hence the raw material in a molten 
state enters every corners and gaps inside the bearing. As 
a result, the filling factor of the polymeric lubricant 5 
in the bearing is high. After the polymeric lubricant 5 in 
a solidified state is incorporated in the bearing, the ro- 
tational torque of the bearing is reduced because the lu- 
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brlcating oil released from the polymeric lubricant 5 dur- 
ing rotation of the bearing has a low viscosity as de- 
scribed above. Since, although the viscosity of the lubri- 
cating oil is low, the extreme pressure additive and/or the 
5 antlwear agent is blended, an extreme pressure film is 
formed between the raceway surfaces la and lb of the inner 
race 1 and the raceway surface 2a of the outer race 2, and 
y» the rollers 3. Therefore, seizure does not occur. The 

O solid polymeric lubricant composition may be configured in 

in 

^ 10 the following manner. The lubricating oil is a mineral oil 

;~? 3 

J having a kinematic viscosity of 145 to 155 mm 2 /s at 40°C. 

O The extreme pressure additive and/or the antlwear agent is 

ill 1.5 to 2.5 wt% of phosphate or a carbamate in organometal- 

jhl 

•Err.' 

y lie complexes In which the metal element is Zn or Mo. The 

ru 

15 polymer is an ultrahigh molecular weight polyethylene resin 
in which the molecular weight Is 1,950,000 to 2,050,000 and 
the melting point is 130 to 140°C. When configured in this 
way, it was possible to obtain a particularly excellent 
solid polymeric lubricant composition which exhibits in a 

20 well-balanced manner all of the properties of the low 
torque, the seizure preventing capability, and the function 
of preventing a foreign material from entering. 

In the embodiment, the example In which the polymeric 
lubricant 5 which is the solid polymeric lubricant composi- 
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tion of the Invention is packed in a self -aligning rolling 
bearing has been described. It is possible to attain the 
same effects even when the polymeric lubricant is packed in 
a ball bearing, a cylindrical roller bearing, a tapered 
5 roller bearing, or the like. Furthermore, the polymeric 
lubricant can be applied also to a device other than a 
bearing, for example, a linear guide device. 

As described above, according to the invention, in a 
Q solid polymeric lubricant composition which is obtained by 

"fx? 

^0 10 mixing a polymer with lubricating oil and solidifying the 

lit 

2 mixture, lubricating oil of a low kinematic viscosity in a 

fjxst 

05 2 

range of 10 to 200 mm /s is used as lubricating oil which 

D 

j^L is the base oil of the composition, and an extreme pressure 

additive and/or an antlwear agent is blended with the lu- 
y 15 bricating oil. When the composition in a molten state is 
filled and solidified in, for example, a bearing, therefore, 
the molten composition enters every corners and gaps in the 
bearing and is then solidified. Consequently, the filling 
factor of the solid polymeric lubricant composition in the 
20 bearing can be Improved, the life period of the bearing can 
be prolonged, and a function of preventing a foreign mate- 
rial from entering the bearing can be Improved. Moreover, 
the viscosity of the base oil is low. When the composition 
is packed in a bearing, therefore, the rotational torque of 
25 the bearing can be reduced as compared with that of a bear- 
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Ing In which a conventional lubricant of this kind Is used. 

Furthermore, seizure can be prevented from occurring by 
the presence of the extreme pressure additive and/or the 
antiwear agent. 



